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It  has  generally  been  accepted  that  copper  an-  brass  can 
react  with  1-uaa  azide  to  form  dangerously  sensitive  c-pper  azide, 
and  the  use  of  copper  alloys  for  detonators  containing  lean  azide 
has  been  considered  unsafe.  Recently  th-  British  have  authorized 
such  use  in  military  ammunition  on  the  basis  of  tests  which  showed 
no  reaction  to  occur.  In  view  of  these  conflicting  conclusions 
it  was  directed  that  a  study  be  made  tc  determine  definite!;.-  if 
a  reaction  can  occur. 

It  has  been  founa  that  cupric  azide  is  considerably  mere  sen¬ 
sitive  than  lead  azide  and  boat,  in  the  presence  of  moisture,  the 
copper  azide  is  formed  when  copper  is  in  contact  with  either  pure, - 
crystalline  lead  azide  or  with  the  desensitized  form  covered  by 
U.A.  Army  Specification  No.  50-13-1'-.  When  moisture  is  absent, 
no  reaction  takes  place;  but,  contrary  to  the  widely  held  belief, 
the  presence  cf  carbon  dioxide  alont  does  not  cause  the  reaction 
to  take  place. 

As  an  extremely  sensitive  product  can  be  formed  by  the  re¬ 
action  of  copper  and  lead  azide  under  conditions  which  are  diffi¬ 
cult  to  prevent,  it  is  recommended  that  the  use  of  copper  alloys 
be  prohibited  in  ammunition  where  such  metal  shall  be  in  contact 

with  lead  azide. 
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INTRODUCTION; 

1,  Conflict.!  ng  evidence  has  bean  obtained  by  various  inves¬ 
tigators  in  regard  to  reaction  between  metallic  copper  and  lead 
azide.  A  recent  letter  (Ref.  A)  summarizes  storage  tests  conducted 
by  the  British,  the  results  of  which  indicated  that  no  formation 

of  copper  azide  or  other  extra-sensitive  compounds  took  place  dur¬ 
ing  months  of  contact  between  copper  and  lead  azide.  Earlier  .in¬ 
vestigators  claimed  to  have  observed  ^he  effects  of  a  definite 
chemical  reaction  within  lead  azide-copper  detonators,  especially 
in  mines,  where  carbon  dioxide  in  the  moist  air  acted  on  the  lead 
azide  so  as  to  generate  enough  hydrazoic  acid  to  form  a  sensitive 
copper  salt  on  the  capsule  walls.  The  present  policy  of  the 
British  Services  of  loading  lead  azide  in  copper  detonators  has 
raised  the  question  regarding  the  possible  hazard  involved  in 
such  a  practice,  and  it  was  directed  (Ref.  A)  that  this  Arsenal 
undertake  a  study  of  this  reaction  with  the  object  of  definitely 
settling  the  question  as  to  whether  or  not  copper  azide  is  formed 
under  certain  conditions,  and  whether  or  not  it  is  more  sensitive 
than  lead  azide. 

OBJECT: 

2.  To  determine  whether  copper  azide  is  formed  upon  storage 
at  50°C.  of  strips  of  polished  copper  in  contact  with  commercial 
lead  azide  and  with  pure  crystalline  lead  azide  under  toe  follow¬ 
ing  conditions: 
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A  •  IjjTjT 

B.  Dry,  in  an  atmosphuro  of  carbon  & ioxide  and  air. 

C.  In  a  humidor  containing  air  at  -iC  porc*nt  re la*-  :.v- 

humidity.  ,r, 

D.  In  a  humidor  containing  much  carbon  dioxide  <*i  -t 

(A:rc  ;nt  relative  humidity. 


RESULTS: 


plying  with  v’.S.  Army  Specification  *c.  f 

to  storage  under  various  conditions,  periodic  examinations  gave 

the  following  data. 


Humidity  Carbon 
of  Air  Dioxide 


"fleet  on  Polished  Copp-r  Strip  After 

_ Contact  for 

Sine  Days  Tweiity_Lays 


Nine  Days 

Crystalline  Lead  Azide 


None 
None 
905C  R.H. 


None 

Present 

None 


None 

Hone— 


9055  R.H.  Present  Explosive  bluish- 

gray  incrustation 


None 

„Non.i 

Explosive  br-  wn 
incrustatiriiS 
Explcsiv.  bluish- 
gray  incrustation* 


r.r.mm._-rcjal  Lead  Azide 


None 

None! 


None  None  Nonc^  «v»N 

Son.-  Pr.s..nt  Nonas 

■A  S.H.  None  -  Expl*siy>  brnp 

7  incrustation-  ^  , 

y-,%  r,,H.  Pres  nt  Zxplosiv..  gray  film  Explosive  gray  film* 


90*  B.H.  None 


a  ’.here  the  surface  cf  the  copp-'r  was  covered  by  the-  leao  a/. id-, 
it  remained  while  the  rest  of  the  strip  was  tarnished 

ere  or.  by  the  carbon  diaxidt*  pr  isei.t  in  the  air. 
k  Uinute.  flaKee  of  the  tough,  tenacious  incrustation 

scraping  the  surface  v.ith  a  steel  spatula  exploded  sh^rl/ 

toucheo  with  a  flame.  Bluish-green  sparks 

crackling  tuisos,  indicating  the  presence  <  f  consid..  *fcl- 

i  fit/' tough  coating  unu.  r  lyin'  the  load  a.: la.,  was  found  to  detc-ruu 
violently  in  c.ntnot  with  a  f  lame,  producing  ‘wur.ds  very  mu ch 
louder  than  an  equivalent  amount  '-f  lead  azide.  Fla^hi- 

1  AfterVubbing  with  a  cloth  t*  'xaw  any  adhering  lead  aziai ,  tno 
gray  film  or  deposit  could  be  detonated  by  severe  iriction. 
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L.  Tn-  abov  data  indicat-  that  there  was  no  reaction  botv.een 
ccpp>-r  nvi  •-•it her  type  ex'  lead  azide  if  no  moisture  v as  present ; 
bat  that  react;  or.  took  plactAn  the  presence  of  medsture,  ’dth  the 
1'omation  of  a  .-sensitive,  Jfeosive  incrustation.  In  the  presence 
'f  carbon  dioxide,  no  rea enn  took  place  unless  moisture  also  v.’as 
present.  Photograph  u-12CjM  (magnification  2k)  shows  the  result 
of  action  of  pure  xoai  azlK  on  copper  in  an  atmosphere  of  carbon 
uirxide  ana  moisture.  fr 

%  a  sample  of  cupric  azide  was  prepared  and  found  to  have 
the  appearance  shown  by  photomicrograph  M-12102,  attached.  The 
..late-rial  was  black  and  was  found  to  be  considerably  more  sensitive 
to  impact  than  comm-.rcial  lead  azide,  these  having  Drop  Test  values 
of  -A  and  09  centimeters,  respectively. 

riSCU33I0N 
OF  71SULT3: 

^  6.  ./hen  the  thin  incrustations  formed  by  the  reaction  of  the 

copper  strip  and  the  lead  azide  were  detonated  by  the  action  of  a 
flame,  the  resulting  flashes  were  invariably  blue  in  color.  This 
.as  taken  as  evidence  that  copper  was  an  actual  chemical  constitu¬ 
ent  of  the  sensitive  material  formed,  since  the  blue  flash  could 
not  be  duplicated  by  subjecting  a  mechanical  mixture  of  commercial 
load  azide  ana  fine,  pure  copper  shavings  to  the  action  of  a  flame. 
The  sound  produced  by  the  latter  mixture  was  so  slight  that  it  did 
not  resemble  the  extremely  sharp  reports  produced  by  copper  azide. 
Copper  azide  explosions  wer  easily  differentiated  from  those  of 
leu»d  azide  itself  und.r  siiilar  conditions.  This  difference  in 
sound  ;ff  ;ct  was  striking! Jr  noticeable  in  Drop  Tests  of  these  ma¬ 
te  rials. 

7.  The  reaction  between  the  load  azide  and  copper  was  not 
due  to  the  presence  of  Impurities  or  special  characteristics  of 
the  samples  of  lead  azide  used, since  they  w ,r,  analyzed  and  found 
free  from  reactive  ions  as  shown  by  the  follow ing  data: 


Pure 

Commercial 

Lead  Azide 

Lead  Azide 

L»  id  content,  p.rc  nt 

71.12 

09.60 

JExIL 

09.68 

nvo  rage- 

iron,  aluminum,  calcium,  sodium. 

n,of> 

"bTJjT 

potassium 

None 

.Idle 

Uitrates,  chlorides,  acetates 

None 

None 

Acidity 

None 

Wont 
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Th--  3onr.it ivity  to  imnact  of  cop;,  r  azide  prepur*  i cut:- 
sid-rahly  greater  than  that  of  commercial  l^ad  azid-j  which  is  m  a  :~ 
I’.'ictur  :a  so  as  u  b-.  considerably  uesensit-izcd.  U  garai.ss  f  any 
tiff .  r  :nc-'  in  s  nsltivity  of  coppor  me  I_au  azides  a:?  sue::,  the 
uncontrolled  formation  of  -Ith  r  azide  >:  highly  obj-.ctionabi .  :  Inc. 
thj  sensitivity  car.  vary  Very  widely  with  th.  typ.  of  crystal  for-. .a. 

dorlLhSICTO-: 

9.  Th«.  r-. suits  of  th  stor&g  t  stu  show  a  a*  fir.it-  t.nd-.-ncy 
of  copj-  r  to  font  Its  az;d_  as  a  r :ouir  of  pro Longed  contact  vith 
eithi  r  comm  mcial  -r  p  mao  a  old..  when  acistur-  is  present.  Th; 
pr.Senc-.  of  caroon  ol.-x.if .  alc-n.  has  ;:c  distinct  -,-ff  ct  or.  tntr.  re¬ 
action. 

rCCOMrNDATloNS: 

10.  us  th .  total  exclusion  cf  me  iut.tr -•  from  lean  azid.  under 
the  conditions  of  use  is  consid. red  impracticable,  it  is  re  comm-  nd-.d 
that  th-.  use  of  copp-..r  alloys  in  sort  act  with  load  azide  in  ammuni¬ 
tion  be  prohibited. 

EXPEPIJ;  ’mAL 
FPOCrXlUr: 


11.  Th-  crystalline  1- ad  azid-;  was  pr.-pareu  by  stirring  rr..#chan- 
ioally  5.7  grams  ef  i,-au  nitrate  in  <1.  cc.  i-f  vat-.-r  whil.  adding 
slowly  2.2  grams  cf  sodium  azicts  in  200  cc.  of  water.  After  an  addi¬ 
tional  minute  of  stirring,  th-.  mixture  war.  filtered  by  suction  and 
wa3h-  d  twice  by  stirring  th-.  residue  on  th-  filter  with  about  sn  mi. 
of  wat.-r.  Th-  whit  i mu  azide  was  further  leached  free  cf  sol-bl. 
salts  by  allowing  th.-  filt  ;r  paper  containing  th.-  product  to  stand 

if;  a  f  irm .-1  subm.rg.  u  in  a  b>  akor  <>f  wnt-  r  for  U'  hours,  Th  -  faith 
was  allowed  to  air-dry  before  using. 

12.  Th  various  Lorag  •  conditions  r  .-r-  ,-btaine-d  by  charging 
two  d.s  locators  with  calcium  chic  .tide ,  .ni  tv.r  n.  r  with  sulphuric 
acid,  density  i.il5.  Driua  curb*. r.  dicxid.  from  a  Kip;  g  n.rat'r 
was  passed  into  two  of  th  .1.  aJcc4.tr rs  for  a  f  w  minut  er-,  prio”  t. 
inserting  the  numb  r...  strips  ef  »n.-d  copp.r,  upon  which  was 
p.lac-.d  -ither  comm  ;rci;.l  u-v;  acid  .-r  s y.  cf  th  pure  aziu  ,  as 
required.  Th  d  niecutcrs  ./  r  th  n  piao.a  m  a  chamber  h.iu  at 
5000. 

13.  The  c«  pi  i  r  aziu  wa ;  pr.  par  d  r.„-  adzing  a  solution  f 
five  grams  <f  c.p;  nitrate  t  a  solution  f  two  tram:  ef  sc  a. turn 
azide,  Th-  darn  ?h  eolat  -colon u  pr.cipitat*.  which  was  immedi¬ 
ately  thrown  -,u  w..  w.is  fill-  red  by  suctie..,  ana  given  -a  wat-.r  wash, 


i 


followed  by  alcohol  and  other  washes,  to  hasten  drying  of  the  pro¬ 
duct.  The  filter  paper  bearing  th.;  copper  azide  was  removed  from 
the  Buchner  funnel,  and  spread  out  on  paper  towelling  to  air-dry. 

14.  The-  sensitivity  to  impact  tests  were  made  with  the  Bureau 
of  Mines  Drop  Test  Machine',  using  a  500-gram  weight.  0.02  gram  of 
material  was  use^.  for  each  test. 

15.  Determinations  of  the  lead  contents  were  made  in  accor¬ 
dance  with  the  procedure  proscribed  in  U.S.  Army  Specification 
No.  50-13-12.  The  procedure  ••  used  in  testing  for  acidity  and  the 
various  metals  and  negative  radicals  were  those  prescribed  in 
British  Laboratory  Kethoa  No.  P.81.B. 

RSFHffNCES: 

A.  0.0.  471.36/1197;  F.A.  471.36/760;  1st  Ind. 


n  /  0  . 

Submitted  :✓  /'*  iKJ.  «*/ 
Wc.,  H.  Rinkenbach, 
Senior  Chemist. 
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